Effects of peroxynitrite on pig coronary artery smooth muscle.
We examined the effects of peroxynitrite pretreatment of pig coronary arteries on their sarcoplasmic reticulum (SR) Ca(2+) pump function. Pretreating rings from de-endothelialized arteries with peroxynitrite, followed by a wash to remove this agent, led to a decrease in the force of contraction produced in response to the SR Ca(2+) pump inhibitor cyclopiazonic acid (CPA, IC(50) = 87 +/- 6 microM). Inclusion of catalase and superoxide dismutase with the peroxynitrite did not alter its effect indicating that the inhibition was produced by peroxynitrite. Contractions produced by 30 mM KCl were not affected by up to 250 microM peroxynitrite. Smooth muscle cells cultured from this artery gave a transient increase in cytosolic Ca(2+) in response to CPA. Treating the cells with peroxynitrite inhibited this increase. Treating the SR-enriched isolated subcellular membrane fraction with peroxynitrite produced an inhibition of the ATP-dependent azide-insensitive oxalate-stimulated Ca(2+) uptake. Thus, peroxynitrite damages the SR Ca(2+)pump in the coronary artery, and this inhibition appears to lead to an inability of the arteries to respond to CPA. Thus, peroxynitrite produced from superoxide and NO in the arteries may compromise regulation of coronary tone which requires mobilization of Ca(2+) from the SR.